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Introduction
Pyeloplasty has been demonstrated to have a high success rate of 90% regardless of the technique used. [1] [2] [3] [4] [5] [6] [7] Few studies on the treatment of failed pyeloplasty were published, including use of endourologic procedures or redo-pyeloplasty. There is no consensus for the management of failed laparoscopic pyeloplasty in paediatric surgical patients and the optimal reintervention was yet to be determined. [8] [9] [10] [11] [12] [13] [14] [15] [16] Here, we evaluated the clinical outcomes of reintervention for failed laparoscopic transperitoneal pyeloplasty in infants and children.
Method
A retrospective review of all children who have undergone laparoscopic transperitoneal 
Operative technique
The patient was positioned supine with left or right side arched up and a Foley catheter was inserted. A subumbilical incision was made and peritoneum was entered. 
Discussion
Despite high success rate of pyeloplasty in treating uretero-pelvic junction obstruction in children, there was a small proportion of patients with persistent obstruction. Early study by
Persky et al 17 found scarring and peripelvic fibrosis in patients with failed initial pyeloplasty, which might lead to urinary extravasations and urosepsis. Other studies had identified anatomical findings such as ureteral kink, redundancy of renal pelvis and long ureteral stricture in failed pyeloplasties. 9, 10 Lim et al 9 suggested that prolonged urinary drainage and younger patient age (less than 6 months) might be risk factors for persistent obstruction. In our series, no statistically significant risk factor was identified.
Reinterventions for patient with failed pyeloplasty can be classified into endourologic approach via pyelotomy or Double-J® ureteral stent insertion, and redo-pyeloplasty. Pyelotomy can be done in an antegrade or retrograde fashion using electrocautery, a cold knife, or a holmium-laser. Published studies on open redo pyeloplasty had reported success rates of 75% to 100%. There was limited published data on laparoscopic redo pyeloplasty in the paediatric population.
Success rates reported in adults ranged from 75 to 92%. [19] [20] [21] Piaggio et al 12 compared laparoscopic to open redo pyeloplasty in 10 patients and reported an 80% success rate in each group.
The newer technique of robotic surgery facilitated dissection, intracorporeal suturing and knot tying. Lindgren et al 15 performed redo robotic-assisted laparoscopy in 13 patients and redo robotic-assisted laparoscopic ureterocalycostomy in 3. The mean age of patients was 6 years.
Thirteen of the 16 patients had history of other interventions after the initial failed pyeloplasty, including endopyelotomy with stent placement, percutaneous nephrostomy and stent placement with or without balloon dilation. Improved radiological findings were seen in 88%. One patient underwent transfusion and conversion to an open procedure due to bleeding. Hemal et al 22 reported successful robotic-assisted laparoscopic redo pyeloplasty in 9 adolescents and young adults.
were offered at the discretion of the attending surgeon, which included cystoscopy with Double-J® ureteral stent insertion, endoscopic endopyelotomy, open or laparoscopic redo pyeloplasty, and ureterocalicostomy. The authors found that more invasive and definitive techniques, such as redo pyeloplasty and ureterocalicostomy, were more successful than minimally invasive ones.
Our series also demonstrated redo-pyeloplasty to be more favourable compared to urinary diversion. One of the limitations of our study was that reintervention procedure was chosen according to preferences of individual surgeon or parents. In our urinary diversion group, patient Another limitation of our study was the small number and heterogeneity of the reintervention group.
Our series, when compared to the very few published on laparoscopic redo pyeloplasty in children 12 , had demonstrated reasonably satisfactory outcome. Possible explanation might include an increased laparoscopic experience resulting from the larger number of laparoscopic pyeloplasty in our centre compared to other techniques. Our study did not demonstrate benefit of earlier reintervention as the interval to reintervention was the longest in our laparoscopic subgroup, compared to other modalities.
We would like to make the following recommendations from our experience on laparoscopic pyeloplasty. A suitable size of Double-J® ureteral stent was first prepared according to the body measurements made before the operation started. A Double-J® ureteral stent with inadequate length might lead to the detrimental consequence of migration and coiling inside the dilated renal pelvis, whereas an excessively long catheter would lead to easy slipping via the urethra. We found that it was easier to identify a dilated renal pelvis and thus insertion of Double-J® ureteral stent was usually performed during anastomosis after mobilization. A correctly placed Double-J® ureteral stent was essential to facilitate post-operative drainage and prevent complication of leakage, methylene blue was injected via foley catheter and furthermore, fluoroscopy was utilized intra-operatively to confirm the position of the two ends of the catheter. Plain X-ray was performed post-operatively to ascertain the position of Double-J® ureteral stent after removal of foley catheter, before discharge of the patients.
Conclusion
Laparoscopic transperitoneal pyeloplasty is safe and feasible in children. Redo-pyeloplasty is a more favourable reintervention when compared to urinary diversion in our series. Redolaparoscopic pyeloplasty has been shown to improve differential renal function. 
